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REMARKS 



In the Final Office Action dated March 8, 2007, the Examiner indicates that Applicants 
made no mention of claims 24 and 25 in their response to the Office Action dated July 14, 2006. 
We note that the Examiner, in the section entitled "Disposition of Claims" Indicates that 1-25 
were pending at that time, but claims 21-23 were withdrawn. Our understanding of the number 
of pending claims is/was derived from the publication document for this application (dated 
March 31, 2005). At present, there is no indication in our files that 25 claims are actually 
pending. As we have only taken over representation of the Applicant before the USPTO in 
December, 2006, and received the case filewrapper in January, 2007, we suspect that other 
versions of the claims may be in the files of the former representative, files that were not released 
to our Firm. Accordingly, we understand that claims 1-23 are pending in the application. 
Applicants would be most grateful if the Examiner could provide our firm with a copy of the 
entire set of pending claims 1-20, 24 and 25 - and apologize in advance for this inconvenience. 

In the present amendment, claims 1, 3 and 15 are revised according to the Examiner's 
suggestions, namely the correction of a grammatical error and a wrong recitation of antecedent 
basis. Claim 23 was amended to improve clarity. No new matter has been introduced by these 
amendments, as support is found throughout the specification, for example, in paragraphs [0068]. 

Accordingly, entry of these amendments is respectfully requested. 

1. Improper Claim to Benefit from priority of an Earlier Application for Patent 

Following a review of the filewrapper provided by Applicant's former representative, we 
realized that the priority for the instant case was not properly claimed. Specifically, on October 
5, 2006, this representative submitted a "Claim of Priority under 35 U.S.C. 1 19, asserting a 
benefit of priority to European Patent application HP 02002250.5 (now, EP patent 1346998). 
Pursuant Lo 35 U.S.C. §1 19(a): 

"An application for patent for an invention filed in this country by any person who has, 
... filed an application for a patent for the same invention in a foreign country ...shall 
have the same effect as the same application would have if filed in this country on the 
date on which the application for patent for the same invention was first filed in such 
foreign country, if the application in this country is filed within twelve months from the 
earliest date on which such foreign application was filed (emphasis added). 
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Because the filing date for the aforementioned parenL European patent application is 
January 30, 2002, which is more than 12 months from filing date for the present U.S. application 
(September 30. 2003^ 35 U.S.C. §1 19(a) docs not permit this U.S. patent application to benefit 
from the priority of this earlier application. Consequently, we hereby request withdrawal of this 
claim of priority. 

The invalid priority claim for the instant application accordingly renders both the Gicse and 
the EP 02002250.5 disclosures unavailable under 35 U.S.C. § 102(b) as state of the art for the 
purposes of assessing novelty. The present application was filed on September 30. 2003 . The 
cited Glesc document became available to the public in October, 2002 , Dr. Giese, the inventor 
of the instant application, was an author of this publication. Although the Giese document was 
published before the U.S. filing date, the printed publication occurred within the one-year grace 
period before U.S. date of the application for patent, therefore, Dr. Giese is entitled to a patent 
grant, provided that other U.S. patentability requirements are met. 

Moreover, with respect to the cited EP 02002250.5 disclosure (i.e. the European "parent"), 
which was published S ept ember 24* 2003 :« Dr, Giese was named as the inventor of this 
application and subsequently assigned the application to Boehringer Ingelheim on November 3, 
2002, almost eleven (1 1) months after the European filing date (sec Annex A). Consequently, 
the Applicant can properly benefit from the one-year grace period provided by 35 U.S.C. 
§1 02(b), as the U.S. patent application was filed only six days following the publication date of 
the cited European application. 

In summary, because Dr. Giese is the named inventor for the present application and for the 
EP 02002250.5 publication, In addition to being an author on the Giese disclosure from which 
the inventive material was derived, we submit that both of these cited disclosures are unavailable 
under 35 U.S.C. § 102(b) as state of the art for the purposes of assessing novelty. 

II. Claim Objections 

Claim 1 was objected to for containing a grammatical error. Applicants have presently 
amended claim 1 in order to comply with Examiner's suggestion and improve clarity. A parallel 
amendment was introduced into claim 15. Therefore, we submit that the present objection is 
thus rendered moot. 

Claim 3 is objected to under 37 C.F.R. 1.75(c) as being of an improper dependent form, 
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i.e. for failing to further limit the subject-matter of the claim from which it depends. Since 
Applicant has now amended this claim to recite a "closed limitation", we submit that this 
objection is thereby overcome. 

1IL Claim Rejections Under 35 U.S.C. § 1\2 % 1 st paragraph 

Claims 1, 3,-12, and 14-20 were rejected under § 1 12,'first paragraph, as allegedly failing 
to comply with the written description requirement. Applicants respectfully traverse this . 
rejection. 

Specifically, claim 3 was rejected for reciting "said vaccine composition further 
comprises...". Applicants have amended claim 3 in the manner described in the previous section 
TT to thereby render this rejection moot. 

Claims 1, 3,-12, and 14-20 were rejected for being directed to "an enormous genus of 

amino acid sequences" and that "a single sequence does not constitute a representative number of 

species to adequately describe such a highly variable genus of nucleotide sequences** (Office 

Action, page 4). Applicants submit that these claims are indeed supported by the description, 

namely, the term "functional variant", a "variant based on degenerative nature of the genetic 

code" is specified as follows: 

A "functional variant" of the DNA molecule according to the invention or protein 
encoded thereby is a DNA molecule or protein which possesses a biological activity 
(either functional or structural) that is substantially similar to the DNA molecule or 
protein according to the invention. The term "functional variant" also includes "a 
fragment", "a functional variant", "variant based on the degenerative nucleic acid code" 
or "chemical derivative". Such a "functional variant" e.g. may carry one or several 
nucleic acid exchanges, deletions or insertions. Said exchanges, deletions or insertions 
may account for 1 0% of the entire sequence. Said functional variant at least partially 
retains its biological activity, e.g. function as an infectious clone or a vaccine strain, or 
even exhibits improved biological activity . (Specification, [0039]) 

Consequently, the skilled person using the sequences provided in the present application 
would readily understand and even expect some measure of variation in the nucleic acid or 
protein sequence upon expression, wherein the variant DNA molecule or protein has a biological 
activity that is substantially similar to the DNA molecule or protein according to the invention. 
Such biological activity is well -documented throughout the specification, in particular, in the 
Examples. We submit that because some sequence variation during the experimental process is 
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unavoidable, Applicant shouldn't be forced to surrender legitimately inventive subject-matter by 
restricting such to only and exactly the disclosed sequences. Furthermore, the term "functional 
variant" is commonly used in U.S. claim language, likely for the very reasons discussed above, 
e.g., in recently issued U.S. Patent Nos. 7,193,125 and 7,098,183 - both of these patents pertain 
to biological subject-matter involving nucleic or amino acid sequences and functional variants 
thereof. 

For the reasons outlined above, Applicants respectfully request that the present rejections 
under § 1 12, first paragraph, be reconsidered and withdrawn. 

IV. Rejection of Claims 1. 4» 4^10, 12, 14-19, 24 and 25 Under 35 U .S.C. S 102QQ 

Claims 1, 4-10, 12, 14-19, 24 and 25 were rejected as being anticipated by Giese et al, 
(2002) ("Giese"). Applicants respectfully traverse this rejection, 

Applicants would like to point out to the Examiner that because Dr. Giese is inventor of 
the present application, and because the cited Giese reference includes the inventor as author and 
was published less than one-year prior to the filing of the application, Applicants submit that the 
Giese reference is no longer relevant as qualifying prior art for novelty purposes under 35 U.S.C. 
§ 102(a) or § 102(b). 

Accordingly, Applicants respectfully submit that the above claims can not be anticipated 
by this disclosure, and request that the Examiner reconsider and withdraw the present rejection in 
view of this reference under § 102(a). 

V. Rejection of Claims 1. 3-12 and 14-20 Under 35 U.S.C. g 102(1^ 

Claims 1, 3-12 and 14-20 were rejected as being anticipated by EP application 
02002250.5. Applicants respectfully traverse this rejection. 

Applicants would like to emphasize to the Examiner that Dr. Giese is the inventor of the 
present application and also is the named inventor of cited European patent application (patent). 
Because this application was published on September 24, 2003, which is less than one-year prior 
to the filing of this application on September 30, 2003, Applicants submit that the cited European 
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patent application is no longer relevant as qualifying prior art for novelty purposes under 35 
U.S.C, § 102(b). 

Accordingly, Applicants respectfully submit that the above claims can not be anticipated 
by this disclosure, and request that the Examiner reconsider and withdraw the present rejection in 
view of this reference under § 102(b). 

VI. Rejection of Claim 3 Under 35 U.S.C. SS 102(bl 

Claim 3 is rejected as being anticipated by Chirnside et al, (1998) ("Chirnside")' 
Applicant respectfully traverses this rejection. 

Chirnside discloses a peptide or peptide conjugate of the equine arteritis virus (EAV) 
protein which elicits an immune response in animals to whom the peptide or peptide conjugate is 
administered, thereby resulting in the production of neutralizing antibodies against EAV, 
Chirnside describes cDNA encompassing EAV open reading frames (ORFs) 2 to 7 or ORF 5 
alone being cloned into the bacterial expression vectors. 

However, Chirnside fails to describe the inventive combination of ORFs 2, 5, and 7 into 
such a vector, said combination providing a surprisingly enhanced cellular and humoral response 
in horses as described, e.g. in [0054] and Example 1 and Tables 19 and 20. 

Furthermore, in view of the present amendment to claim 3, and that Chirnside is 
completely silent on a vaccine combination consisting of the 3 ORFs as claimed, we aver that 
Chirnside cannot anticipate the subject-matter of this claim. 

In view of the foregoing, Applicants respectfully request that the present rejection under 
§ 102(b) be reconsidered and withdrawn. 

VI. Rejection of Claims 1,3-8, 10, 11, 15-19 Under 35 U.S.C. S 103fa> 

Claims 1, 3-8, 10, 11, 15-19, 24 and 25 stand rejected as being anticipated by Tobiasch et 
at., (2001) OTobiasch") in view of Krieg et al (1 998) ("Krieg'0. Applicants respectfully 
traverse this rejection. 

Tobiasch describes a DNA vaccine composition comprising an open reading frame 
including ORF 5 and ORF 7 (but not ORF 2^) of EAV for the purposes of inducing an immune 
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response by vaccination to thereby prevent EAV in horses (Table 2, Figure 5). cDNA sequences 
derived from ORF 3, ORF 4, ORF 5, and ORF 7 were cloned into the expression vectors 
pCR3. l f pDisplay, and/orpcDNA3.1/HisC. 

The Examiner presently asserts that because Tobiasch discloses "that ORF 2 is in the 
same reading frame with ORF 5 and ORF 7 and that ORF2a is conserved in all arteriviruses" 
(Office Action, page 9), it would have been obvious for the slcilled person to simply add ORF 2 
into the Tobiasch vaccine — and that the skilled person would be motivated to do so to Increase 
the immunogenicity of the vaccine, especially since ORF 2, like ORF 5, is an N-glycosylated 
membrane protein. Applicants respectfully disagree with this assessment. 

The instant invention relates to a therapeutic composition capable of preventing or curing 
an EAV-associated condition, and provides a nucleic acid-based prophylactic or therapeutic 
vaccine for EAV-associated diseases. 

In a first important embodiment, the invention relates to a vaccine composition which is 
protective against equine arterivirus (EAV) Infections in horses and induces a cellular immune 
response, consisting of open reading frame nucleic acids (ORF) 2, SEQ ID NO:5 or SCQ ID 
NO:9 (ORF 5), and SEQ ID NO:7 (ORF 7) of EAV (as recited by claims 1 and 15). 

Surprisingly, contrary to the opinion in the art at the time of this application, a vaccine 
comprising a nucleic acid consisting of these three ORFs is particularly effective in producing a 
clinical effect (i.e. improved immunogenicity) than a vaccine containing the entire EAV cDNA 
sequence. 

The nucleic acid-based vaccine according to the invention for the first time in the art is 
capable of not only generating a humoral (antibody-based) response (demonstrated in e.g. 
Example 1), but also a cellular immune response in horses (see, e.g. Tables 19 and 20). This 
cellular immune response, also exemplified in Examples 2 to 5, is exclusively protective against 
both horizontal and vertical EAV transmission in horses. 

We note that the Examiner has acknowledged that the Tobiasch disclosure (cited as the 
"closest prior art" in the various §1 03 combinations) is silent with respect to the inclusion of 
ORF 2 in a vaccine, said ORF 2 being an important feature in eliciting the described enhanced 
immune response. Despite this absence of the ORF 2 in the Tobiasch vaccine, the Examiner 
alleges that, because ORF 2 is in the same reading frame as ORF 5 and ORF 7 and that ORF 2a 
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is highly conserved in all arteriviruses, the skilled person would have a reasonable expectation of 
success of eliciting a sufficient immune response against any strain of arteriviruses, 

Applicants would like to emphasize that the skilled person In the art of immunology 
would typically not introduce an entire or significant amount of a viral sequence into a patient in 
order to elicit an immune response. Instead, the skilled person would seek to minimize the 
amount of viral matter that would be introduced into such patient in order to minimize the risk of 
severe hyper-reaclivity of the patient's immune system to a toxic viral sequence. The skilled 
person, seeking to craft a safe and effective vaccine would therefore avoid introducing a 
significant amount of viral sequences, keeping the presence of viral components to a minimum, 
in order to avoid unwanted, potentially lethal immunorcactivity. Furthermore, simply because 
the ORF 2 sequence is conserved, even highly conserved, does not mean that the skilled person 
would automatically expect this sequence to elicit the same immune response as the ORF 5, even 
if both sequences are membrane proteins- Accordingly, this uncertainty coupled with the usual 
practice in the art of vaccines whereby the amount of incorporated viral matter is minimized, 
would certainly not motivate the skilled person to use the Tobiasch disclosure as a starting point 
in order to arrive at the presently claimed invention. 

Furthermore, we submit that it would require extensive experimental exercise in the 
laboratory in order for the skilled person to precisely combine ORF 2 and ORF 5 and ORF 7 in 
the manner recited by claims I and 1 5 in order to achieve the surprisingly enhanced immune 
response as the inventors presently describe. 

The present specification clearly shows that a vaccine comprising these three ORFs in 
combination, in particular due to the presence of ORF 2, can induce a surprising neutralizing 
antibody response (e.g. Table 8). Nowhere in the Tobiasch disclosure is there any information to 
teach, motivate or even suggest to the skilled person that the specific addition of ORF 2 DNA 
results In the Induction of antibodies specific for the polypeptide encoded by ORF 2. As clearly 
shown in Tables 19 and 20 of the instant application (e.g. Example 2), the polypeptide encoded 
by ORF 2 induces a pronounced cytotoxic T cell response in some of the vaccinated animals to 
thereby enhance the efficacy of the vaccination process. The Tobiasch disclosure is completely 
silent on designing a composition to induce this pronounced cytotoxic response via the inclusion 
of an ORF 2 sequence in the vaccine composition. 
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Independent claims 1 and 15 (and all associated-dependent claims and independent 
claims reciting the features thereof) are not prima facie obvious over Tobiasch in view of Krieg, 
at least because the references, even in combination, do not teach or suggest a vaccine 
composition or nucleic acid vector consisting of nucleic acid(s) encoding ORP 2, ORF 5 and 
ORF 7 in order to achieve the surprising neutralizing antibody response or the pronounced 
cytotoxic T cell response as described by the present invention. 

The Office Action suggests that one of ordinary skill in the art would be motivated to 
combine the teachings of Tobiasch with the teachings of Krieg, by adding CpG dinucleotides In 
order to achieve an essential endogenous adjuvant activity for the EAV ORF vaccine, while 
increasing the efficacy of the EAV vaccine compositions, However, and to emphasize, because 
Tobiasch itself fails to describe the ORF 2 sequence or any other characteristics relating to 
Applicant's demonstrated enhanced cytotoxic effect of this ORF In a vaccine composition, one 
of ordinary skill in the art reading Tobiasch could not reasonably consider applying the methods 
of Krieg to arrive at the claimed invention. 

Accordingly, prima facie obviousness has not been established, and independent claims 1 
and 15 are not obvious in view of the cited references alone or in combination. Associated- 
dependent claims and independent claims reciting the features of claims 1 or 1 5 are not obvious 
for at least the same reasons as the independent claims 1 and 15. Therefore, Applicant 
respectfully requests that the present rejection under § 1 03(a) be reconsidered and withdrawn. 

Vll. Rejection of Claims 9 and 12 Under 35 U-S.C- S 103(a) 

Claims 9 and 12 were rejected as being obvious by Tobiasch et al, (2001) ( if Tobiasch") 
in view of Cantlon et al. (2000) ("Cannon"). Applicants respectfully traverse this rejection. 

The Office Action suggests that one of ordinary skill in the art would be motivated to 
combine the teachings of Tobiasch (described in the previous section), which does not disclose a 
nucleic acid encoding equine IL-2 or a vector or expression vector comprising the KL-2 encoding 
nucleic acid (Office Action, page 10), with the Cantlon disclosure, which does disclose that a 
plasmid expressing IL-2 produced a significant but modest increase in antibody titers, in order to 
arrive at the subject-matter recited by claims 9 and 12, Applicants respectfully disagree. 
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As stated above, because Tobiasch Tails to disclose the ORF 2 sequence or any of the 
important features thereto, Le. the pronounced cytotoxic effect of this ORF in a vaccine 
composition - and arguably teaches away from such a "shotgun" approach when developing a 
vaccine composition by including an excess number of ORFs in the vaccine - we submit that one 
of ordinary skill in the art reading Tobiasch would not reasonably consider applying the IL 
sequences of Cantlon to arrive at the claimed invention. 

Accordingly, since prima facie obviousness has not been established for claims 9 and 1 2 
for the reasons above, Applicant respectfully requests that the present rejection under § 103(a) be 
reconsidered and withdrawn, 

VIII. Re jection of Claim 14 Under 35 U.S.C. 6 103fal 

Claim 14 was rejected as being obvious by Tobiasch et aL, (2001) (*Tobiasch") in view 
of Gregoriadis etal (1997) ("Gregoriadis"). 

The Office Action states that although Tobiasch does not disclose the instant feature of 
•'encapsulating the nucleic acid or vector vaccine into cationic liposomes" (Office Action, page 
10), the skilled person would nevertheless combine the Tobiasch disclosure with teachings of 
Gregoriadis, which describes that antigen-coding vectors entrapped into cationic liposomes leads 
to greatly improved humoral and cell-mediated immunity, in order to achieve subject-matter 
recited by claim 14. Applicants respectfully disagree. 

For the reasons presented above, we submit that one of ordinary skill in the art reading 
Tobiasch, which lacks the immunologically-potent ORF 2 sequence, would not logically 
consider using the entrapped vectors of Gregoriadis to successfully arrive at the claimed 
invention. 

Accordingly, since prima facie obviousness has not been established for Claim 14 in 
view of the above reasons, Applicant respectfully requests that the present rejection under 
§ 103(a) be reconsidered and withdrawn. 
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IX. CONCLUSIONS 

Tn view of ihe amendment and arguments set forth above, Applicants kindly submit that 
the objections and rejections contained in the Office Action mailed on March 8, 2007 have been 
overcome, and that the pending claims are in good condition for grant. Accordingly, we request 
that the Examiner issue a notification of allowance. 

Applicant presently encloses a Request for Continued Examination under 37 C.F.R. 
§1.1 14 and this Amendment, in response to Ihe Final Office Action dated March 8, 2007. Please 
charge the $395 fee as set forth in 37 CFJL 1 .17(e) for the Request for Continued Examination 
under 37 C.F.R. §1.114 (small entity) which is submitted herewith on enclosed Form PTO-2038. 
No other fees are believed to be due In connection with this correspondence. 

If the Examiner believes that a telephone conference would expedite the allowance of the 
present case, the Examiner is respectfully requested to contact Applicants undersigned attorney 
at the number indicated beiow. 



GRUND INTELLECTUAL PROPERTY GROUP 
NikolaisLrasse 15 
D-80802 Munich 
GERMANY 

+ 49 (89) 54 80 19 - 0 (telephone) 
+ 49 (89) 54 80 19 - 10 (facsimile) 
farmer@grundipg,c om (email) 



Respectfully submitted, 



Dated: 8 JUNE 2007 




Stacty J. Farmer 
Reg. No. 42,526 
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Europa 1-1281 



QBERTRAGUNGSERKLARUNG / DECLARATI ON OF ASSIGNMENT 



Die unterzaichnete Inhaberin der folganden europSischen Patentanrnelduhg(©n); 
The hereinbetow signing owner of the following European patentapplication(s): 



EP 02 002 250.2 



tibertragthierrnit dieoben bezeichneten Schutzrechte mlt alien Rechten und Pflichten einschliefjllch 
eventueiler PrioritStsrechle auf: 

by these presents does assign, transfer end set over the entire right, title and interest in and to the 
above-mentioned protective rights, including priority rights. If any, to; 



Dr. Matthias GIESE 
Im Schaffner 24, 69123 Heidelberg, Germany 



und willigt in die Umschreibung in der Patentable ein. 
and agrees to the transcriptions of the potent register. 



Boehrlnger Ingolheim 
Vetmedica GmbH 



ft 

ppa. Dj 



[Home 

a. Dr. Hammann 



I.V. Marion Hqss 



Ingelhelm am Rheln, 3. Nov. 2002 



(Unterschrift: / Signature:) 



(Ort, Datum / Piece. Date) 



Keine Beglaubigung / No attesstatlon 
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P.b.soib - F&fermaan 2 



Giese* Matthias Dr. 
Im Schaffncr 24 
69123 Heidelberg 
ALLEttAGNE 



ANNEX A r^'A-z 

Europdischei European ~ Office europeen 



HVftdswiikffM) Patentamt Patent Office des breve is 



RAX +31 70 240 3010 ^ 



COPY 



16/12/02 



Case 1/1281-1 


i 02002250-5-1223/ 


Gicse. Matthias Dr. 



COMMUNICATION 
concerning the registration of amendments relating to 
[XJ a transfer (Rule 20/Rules 61.20 EPC) 

[ ] entries pertaining to the appllcant/tha proprietor (Rule 92(l)(f) 
. EPC) 

As requested, the entries pertaining to the applicant of the above-men- _ 
tioned European patent application/ to the proprietor of the above-men- 
tioned European patent have been amended to the following; 

AT-BE-OT-CY-D^-DK-ES-FI-FR-GB-GR-IE-IT-LI-IJU-MC-NL-PT'-SE-TR 
Giese, Matthias Dr. 
Im Schaf fner 24 
69123 Heidelberg/DE 

The registration of the changes has taken effect on 

In the case of a published application/a patent , the change will be re- 
corded in the Register of European Patents and published in the European 
Patent Bulletin (Section 1. 12/11. 12) • 

Your attention is drawn to the fact that, in the case of the registra- 
tion of a transfer, any automatic debit order only ceases to be effec- 
tive from the date of its express revocation (cf. point 14(c) of the 
Arrangements for the automatic debiting procedure, Supplement to 0J 
EP0 6/1994). y, 

R. Lau — 

Formalities officer 
Tel.: (+49-89) 2399- 




EP0 Form 2544 11.99 


7051014 10/12/02 
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